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Generational comparisonAbstract Objective: To analyze and compare dental knowledge between two generations of preg-
nant women attending the same antenatal clinic in Al-Jubail, Saudi Arabia.
Methods: A cross sectional self administered questionnaire was conducted among 252 pregnant
women in three different antenatal clinics. Data were analyzed using SPSS (v. 21), p value <0.05
was considered statistically signiﬁcant.
Results: Most surveyed women were knowledgeable about dental health issues, although a large
percentage did not visit dental clinics regularly during pregnancy. Results showed a decline in dental
knowledge, compared with data collected 22 years ago. Pregnant women participating in the cur-
rent survey had more dental problems and underwent more dental procedures than did those par-
ticipating in the previous survey.
Conclusions: Results of this study show a decline in dental knowledge and oral health in preg-
nant women of the current generation, compared with those of the previous generation. Antenatal
clinics should educate pregnant women more about the relationship between good oral and fetal
health.
 2016 The Author. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Pregnancy is one of the most important stages in a woman’s
life. In this stage, a woman feels that she has become respon-
sible not only for her health, but also for the health and
well-being of the fetus growing in her. Pregnancy makes a
woman more aware of all health issues and how they might
relate to or be predisposing factors for her child’s futurehealth. Pregnant women thus become more receptive to all
health information.
Antenatal clinics educate pregnant women about relevant
health issues, but clinicians unfortunately neglect the impor-
tance of oral health. Furthermore, several studies have docu-
mented low utilization of antenatal dental services (Gafﬁeld
et al., 2001; Mangskau and Arrindell, 1996). Some statistics
show that the majority of pregnant women do not visit a den-
tist during pregnancy (Lydon-Rochelle et al., 2004; Marchi
et al., 2010). In addition, the underlying belief among pregnant
women that pregnancy and fetal health and nutritional
requirements lead to tooth loss and many other oral health
issues has been documented. Patients’ lack of knowledge
regarding oral health care during pregnancy may be a
Figure 1 Dental knowledge among pregnant women regarding
the causes of tooth decay.
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et al., 2005). Moreover, on some occasions, dental health pro-
viders choose to postpone major dental procedures until after
delivery to avoid health risks to the mother and child; this
behavior intensiﬁes the belief that dental health care might
pose risks to the fetus (Gafﬁeld et al., 2001; Lydon-Rochelle
et al., 2004). On the other hand, observational studies have
shown signiﬁcant correlations between poor oral health, par-
ticularly periodontal disease, and adverse pregnancy outcomes
such as preterm birth and low birth weight (Jeffcoat et al.,
2011; Lopez et al., 2005). Hormonal changes during pregnancy
have also been shown to induce edema, hyperemia, bleeding in
dental tissues, and increased risk of bacterial infection (Leine,
2002; Tanni et al., 2003). These results should be utilized more
in antenatal clinics to educate pregnant women and promote
oral health care during pregnancy.
In this study, we investigated differences in perceptions of
dental health during pregnancy between pregnant women from
two generations in the same location. We repeated a survey
conducted in 1993 (Assery and Al-Saif, 1993), with some mod-
iﬁcations to enable additional data collection. The survey con-
sisted of questions about pregnant women’s oral health care
knowledge, attitudes, and habits. We conducted the survey
in the same antenatal clinic in which the 1993 survey was con-
ducted to reduce differences in variables that may affect the
results.
2. Methods
A self administered closed ended questionnaire was used. The
questionnaire was divided into four sections, dental health
knowledge, personal dental history and habits, current dental
status and antenatal care (Appendix A). A total of 300 preg-
nant mothers were recruited and 252 responsed (84%)
response rate. Questionnaire forms were distributed and col-
lected with the help of a female social worker on the same
day from the pregnant mothers while waiting in the antenatal
clinic. The survey was conducted for 3 months from March
2014 to May 2014.
Descriptive statistics was performed and frequency tables
were generated. All categorical variables were analyzed using
cross tabulation and chi square test and continuous variables
were compared using t-test. Statistical analysis was performed
using SPSS software (v. 21; IBM Corporation, Armonk, NY,
USA).Figure 2 Perception of pregnant women on the effect of
pregnancy on their oral health and teeth.3. Results
A total of 252 expectant mothers from the Al-Jubail antenatal clinic
population participated in the survey. Eighty-three (32.9%) women
were aged <20 years, 67 (26.5%) were aged 21–30 years, 65 (25.8%)
were aged 31–40 years, and 37 (14.7%) women were aged P40 years.
The median age range of the respondents was 21–30 years. Sixty-
four (25.4%) women were in their ﬁrst gestation, 71 (28.2%) were in
their second gestation, 42 (16.7%) were in their third gestation, and
75 (29.8%) women were in their fourth or more gestation.
Respondents believed that the following factors caused tooth
decay: not cleaning the teeth (n= 118, 47%), eating a large amount
of sugar (n= 106, 42%) and pregnancy and lactation (n= 28,
11%). The latter percentage was signiﬁcantly smaller than the percent-
ages of the other two responses (p< 0.05; Fig. 1). Almost half
(n= 125, 49.6%) of respondents perceived that pregnancy leads totooth decay; the remaining 127 (50.4%) or respondents believed that
it did not. Out of 252 respondents, 117 (46%) respondents believed
that negligence in tooth cleaning causes tooth decay in pregnant
women, 93 (37%) believed that the fetus draws calcium from the
mother’s teeth, and 42 (17%) respondents believed that malnutrition
affects the oral health of pregnant women (p< 0.05; Fig. 2). The preg-
nant women indicated the following perceived causes of gum inﬂam-
mation during pregnancy: negligence in cleaning the teeth and gums
(n= 113, 44.8%), pregnancy (n= 90, 35.7%), and malnutrition
(n= 49, 19.4%; p< 0.05; Table 1).
Participants believed that tooth cleaning had the following effects
on oral health: reducing tooth decay (n= 120, 47.6%), maintaining
healthy gums (n= 106, 42.1%), and no effect on caries prevention
or gingival health (n= 26, 10.3%; Table 1). The latter percentage
was signiﬁcantly smaller than the percentages of the other two
responses (p< 0.05). More than two-thirds (n= 172, 68.3%) of
respondents knew what ﬂuoride was and agreed that ﬂuoride intake
is of great importance in preventing tooth decay (Table 2).
Out of 247 respondents (n= 115, 45.6%) responded that dental
treatment during pregnancy is best performed in the second trimester,
followed by the ﬁrst trimester (n= 98, 38.9%) and the third trimester
(n= 34, 13.5%). Ninety ﬁve (37.7%) respondents reported that they
obtained dental knowledge from dentists and dental hygienists, fol-
lowed by television and printed media (n= 84, 33.3%) and online
internet sources (n= 39, 15.5%). Comparison of 2014 with 1991 sur-
vey data showed a signiﬁcant decrease in dental knowledge (means
lower scores) (p< 0.05). Knowledge that sugar in the diet may con-
tribute to decay and that toothbrushing maintains healthy gums and
reduces tooth decay declined by 50%. No signiﬁcant change was
Table 3 Oral health practice and tooth brushing among







Figure 4 Comparison of the brushing habits of pregnant women
between year 1991 and year 2014.
Table 1 Perception of the pregnant women on the effect of
cleaning the teeth on oral health.
Frequency Percent
Lower teeth decay 120 47.6
Keep the gum healthy 106 42.1
Has no eﬀect on caries and gums 26 10.3
Total 252 100.0
Table 2 Perception of pregnant women as the cause of gum
inﬂammation during pregnancy.
Frequency Percent
Pregnancy can cause inﬂammatory gum 90 35.7
Negligence in cleaning teeth and gum 113 44.8
Malnutrition of pregnant mothers 49 19.4
Total 252 100.0
88 M.K. Asseryobserved in the knowledge that ﬂuoride prevents tooth decay (Fig. 3).
A signiﬁcant decrease (by 80%) was observed in the perception that
pregnancy may contribute to poor dental health (p< 0.05; Fig. 3).
3.1. Personal dental health practices
Eighty-three (32.9%) respondents reported that they brushed their
teeth once a day, 84 (33.3%) reported that they brushed their teeth
twice, 48 (19%) reported that they brushed their teeth three times a
day, and 37 (14.7%) reported that they never brushed their teeth
(Table 3). Compared with 1991 data, these results show a nearly
50% increase in the percentage of pregnant women who brushed their
teeth once or less per day (from 23% to 47.6%; proportional t-test,
p< 0.05), and a signiﬁcant decrease in the percentage of women
who brushed their teeth more than once a day (from 77% to 52.3%;
proportional t-test, p< 0.05; Fig. 4).
Out of 249 respondents, 110 (43.7%) respondents had visited the
dentist more than twice in their lifetimes, 100 (39.7%) reported two vis-
itations and 39 (15.5%) had never visited a dentist Respondents indi-Figure 3 Comparison in the dental knowledge amongcated that the main reasons for not visiting the dentist regularly were
fear (n= 172, 68.3%), difﬁculty making appointments (n= 47,
18.7%), and ﬁnancial reasons (n= 19, 7.5%). Compared with 1991
data, these results show signiﬁcant increases in the percentages of preg-
nant women who had visited the dentist more than once (from 67% to
83%) in their lifetimes (proportional t-test, both p< 0.05).
3.2. Current dental status
Ninety (35.7%) respondents were currently under dental treatment and
157 (62.3%) were not. Similar percentages of expectant mothers had car-
ious teeth (29.8%) and healthy teeth and gums (29.4%); 24.6% hadpregnant women between year 1991 and year 2014.
Figure 5 Perception of pregnant women on the dental health
hazards to the fetus.
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Compared with the 1991 data, these results show a signiﬁcant increase
(from 19% to 35.7%) in the percentage of pregnant women undergoing
dental treatment. No signiﬁcant change was observed in the percentages
of womenwith tooth (39% vs. 29%) and gum (22% vs. 24.6%) problems.
3.3. Antenatal clinic care
Pregnant women’s perceptions of dental health hazards to the fetus
were reﬂected in monthly dental clinic visitation during pregnancy
among 48.4% (n= 122) of respondents and weekly scheduled visits
during the last month of pregnancy among 34.9% (n= 88) of respon-
dents. The majority (n= 148, 58.7%) of respondents in 2014 were not
advised by their doctors to visit the dental clinic, a decrease from 83%
in 1991. About half (n= 128, 50.8%) of the 2014 respondents believed
that dental treatment during pregnancy adversely affected the fetus.
The treatment component perceived by the largest proportion of
women to affect fetal health was dental X-rays (n= 127, 50.4%), fol-
lowed by anesthetic injection (n= 77, 30.6%); dental ﬁllings, tooth
extraction, and calculus removal were the least frequently reported
treatment components perceived to have adverse effects on fetal health
(chi-squared test, p< 0.05; Fig. 5).
Results of this survey showed that most pregnant women were
knowledgeable about dental health. Compared with the previous sur-
vey conducted in the same clinic (Assery and Al-Saif, 1993), more preg-
nant women had been to the antenatal clinic more than once (86% vs.
98.8%). However, more than half of pregnant women surveyed in 2014
were not receiving dental care; this ﬁnding is consistent with results of
the studies conducted in Australia and the United States (Lydon-
Rochelle et al., 2004; Thomas et al., 2008). A study conducted in
Riyadh, Saudi Arabia (Al-Swuailem et al., 2014), showed that lack
of perceived need for dental treatment and concerns regarding the
safety of dental treatment during pregnancy were the main reasons
that women did not visit the dentist during pregnancy.
The majority of women surveyed reported signs of periodontal dis-
ease (bleeding gums and pain) during pregnancy, in agreement with the
results reported by Tanni and colleagues (2003). This study showed a
signiﬁcant decline in dental knowledge in the current generation of
pregnant women visiting an antenatal clinic in comparison with the
population surveyed in 1991 (Assery and Al-Saif, 1993). Furthermore,
reported barriers to the seeking of dental care during pregnancy
included ﬁnancial barriers, such as lack of dental insurance and low
income (Al-Swuailem et al., 2014).
3.4. Current dental status
A larger percentage of expectant mothers in 2014 were undergoing
dental treatment compared with the previous generation. Al-Kanhal
and Bani (1995) reported that pregnant Saudi women had dietary crav-ings for milk, salty and sour foods, sweets, and dates, and were at
greater risk of dental caries and erosion compared with non pregnant
women.
3.5. Antenatal clinic care
Pregnant women surveyed in 2014 reported monthly antenatal clinic
visitation, and weekly visitation in the last month of pregnancy. In
contrast, women in the previous generation reported irregular visi-
tation patterns or only a single visit to the antenatal clinic during
pregnancy. Moreover, the majority of participants in the previous
survey were advised by their doctors to visit the dentist, in contrast
to the results obtained for the present generation. However, preg-
nant women in the current generation were found to be more con-
cerned about the adverse effects of dental procedures on the fetus;
in contrast, women in the previous generation were willing to
attend dental treatment as a part of antenatal service, if a dentist
were provided.
Continuous implementation of dental health awareness initiatives
among pregnant women in Saudi Arabia and the identiﬁcation of bar-
riers to treatment seeking during pregnancy are needed. Dental profes-
sionals need to educate pregnant women on the importance of oral
health care to themselves and their babies during and after pregnancy.
Obstetricians could provide further assurance about the safety of den-
tal care during pregnancy and encourage pregnant women to regularly
visit to dental care centers when needed.Conflict of interest
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